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Abstract not available for JP 9510610 (T) 

Abstract of corresponding document: WO 9525798 (A1) 

Proteins are provided having luciferase activity with greater heat stability than wildtype luciferases by 
replacing the glutamate equivalent to that at position 354 of Photinus pyralis luciferase or 356 of 
Luciola luciferases with an alternative amino acid, particularly lysine. DNA, vectors and cells that 
encode for and express the proteins are also provided as are test kits and reagents for carrying out 
luminescence assays using the proteins of the invention. Preferred proteins have a second replaced 
amino acid at a position equivalent to position 21 5 of Photinus pyralis luciferase or 21 7 of Luciola 
luciferases. 
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l7lipPW304S(/pPW304M-l ( 7 )l ? $. > W 3 5 4 & V i*- > T 

tt « m * is « ^' ? ? ? h h . 

El8iiS i gmafti, pPW 3 0 4 Stf'pPW 3 0 4 M-HU|i/l/y 
7 x 7 - -fe* CO 3 7 °C T" <T> g ff# * Vg co y =, 7 f h I o 

El 9 (i T a b o r £> # p T 7 - 7 « ffl Rg » ft 0 T" S> § . 



H 1 0 li if £ M <7) 3 5 4 fi 09 7L- 9 5 V IS * J 7 5 - y , A'yy, n y y , 4 

y y .. r x ^ 5 ^f' y , ^ftiy s 7 /i- - y . yyy, t'jy, fvt-y 

x 5 - -tf * S * Bl « CO ffl ffl IS ft ft ft J£ tt <T> . 4 O'COP r o m e g a & ft? jf ff & 

HI lliE 3 5 4 K'Jyy$IS!/'A2 1 5 L n O y ^ g ^ St I. till 
^SSS/^7i5-*'Stt?) l JylI«I*4 7 °C T" « » * ?g £ , j£ - ^ f* ^ 
SftA2 1 5LftlfE 3 5 4 KtJttLT*ty'77t*3iS. 

1 1 2 B 0 . 02%7yf'JliitpH7. 7 5«HE PE S||$tfi3 7 - C 
tfcitl>yyyE3 5 4 K^i^I;yy7x7--b', I»l^»3ll^y7x5 
- -tf R tf ^ $ * ? /!✓ y 7 x ? - -tf to a ffl ig 14 S # * ( % ) (OgHf«St^ 
7 7 1 y , 

Ell 3(ia^»xif^M, E3 5 4 Kf-^^^IftSVE 3 54K + A2 1 
5LlI^8g|ft£03 7 °C T' O y 7 x 7 - |g ig £ , igitMSS^RKfc 
LX(Olt¥% 



Itf)l#^ky7x7-^fi'SCSLT7n7ftK!:(:J:-)Tit^5 7T' 

J) S . 

Bl 4lil%BSA&t/'0. 02%7yFHtt^pH7. 75«HEPE 

S t£ 3 7 °C t (t & . #10ng/ml©A215Lf-^|fl, E354K 

A2 1 5L + E3 5 4 KZI^S$I, ffl & 81 X. & S i gma 



7" 

8 1 5 li 1 % B S A , 0. 0 2%7y F, 2mM EDTAit/'2mM DT 
TJt#t5pH7. 7 5«HEPESif 37"CI:j3lt^ # 1 0 n g / m 1 CO 
A2 1 5Lf-^MtI, E 3 5 4 K|-^|$I, A2 1 5L + E 3 5 4 KI 

m^m^m. m&mt&v s i gmag?4iM/^7x7-^co«.HiStt?t#* ( 

% ) CO 5 B# ra t: )t l> J£ S ^ & iS 5 7 T S> l> „ 
* hj§ ffi « * s ft & t ft L !t E M It £ . a«DNAS^7i 7 ig e ^ £ * -f 

E £0 # 1 i£ , Photinus pyral i s 141® 1 0 6 3 - 1 0 

6 sffitllt^iiy^lissgl 

£ ■£ £ , *If«^y7x5--t:'j3-Kt§DNA«DNAfi?iRSt. 'J>- 
> & # 6 £ J± 1 0 6 3fitf>igS&AfcSg$^M3-£.&. 

E ?*J # 2 t «; , Phot i nus pyra 1 i s if 41 CO 7 5 7 IS 3 5 4 
co 7" 7 5 y K M CO 7 5 7 18 t 3g H t tz * » HJ! co 7 > ? © co 7 5 7 IS IE M £ 

E 5iJ S 3 t; (4 . llM2tti^TpPI60nSDM^|$lJt, ^ ft 

# f- F co e m & ^ -t . 

E 5>J # # 4 t ii , SIM5I;£^TpPW60 l^SDM^g^MSt, -5- ft 
C i i t 2 1 5 ft \z o A 1/ V £ # § CO t ffl 1^ it ^ U 3' 5? 7 P ^ f- F CO E £0 & S "f 

E # -t 5 ii , Phot i nus pyra 1 i s|f^McOT57l8354 

«//t/? s yi^fmcofiswr i yit^iL, i>-?r5 /12 1 5^noy 
\z ^ s t £ * % m <r> 7 v n 7 if so 7 5 7 & E ?J & * -T o 

H ffi fll 1 :^%jjcODNA^#tf7°7XgFcOffg 
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Boehringer Mannheim 7° y X $ 

FpKK 2 2 3 - 3 StfpDR 5 4 0 S#t. P DR540(iPharmac i 

?tf a-t77W, t^fyfftWHarvard Medical Sc 
hoo 1, 4$)ft?|(0St an Tabor 3&^,7°7X5FpT7-7 ( M 
olecular Biology fH I ^ , 16. 2. l.»cOCurrent 
P r o t o c o 1 s # EE ) £ f§ # s i 7 7 X S Mi , (l8CS§iltH^ 
1. 3 ) pT7-5»PvuIItC 1 a I ^ ft « fa t J¥ A £ £ T 7 }I 1 0 
? y A ? If ( T 7 22857-22972b P )OT7 RNA*iJ>5-t' 
T n * - 9 - 0 1 0&tfSJtRW4&3Bft&-&/CT^S. ( 5 ' * 3f§ t ^ g \k ) it 
^ y ? If £ ^ S l> ^ O * - M PS SPS i± , 7 b- - A 0 : EcoRI ; 7 y - 
A 1 : N d e I , Smal, Clal ;7y-A2:BamHI, Sal I, H 
i ndlllffcS. SW^'J'Jy^-WSac IgSfifcrK&tiOI&SL, iijD 
JJXb a I % ii £ m 46 3 b y CO ± St IS (t h , 

Sigma Chemical Co. ?/H^7 1 (^l?n/# 

^ L 9 0 0 9 CO & ft jg }S jg t 111 » ) , 

!) A S li P 1- o m e g a ^ # ft „ ffl IS tB ij £ P r o m e gar?-*/^ 
\yy- 4 y 1 0 1 ^ IE » « j; 3 ill g L „ E . c o 1 i if « O - §[! £ M 
i§ t? Hi 31 ( 2 5 m M f'jX-yyl, P H7. 8, 2mM DTT, 2mM E 
DTA. 10% U -to - }]/ . 1% b 'J b > X-IOO. 2. 5 m g / m 1 

B S A , 1 . 2 5 m g / m 1 U V" f- - A ) tfr T" g ft T 1 0 # H m M t , & ^ 
T" T >y -fe 4 £ ft S. *> . *it«#Uy 

r?n--S:-f4Py7^;P-^-(Hybond N, Amersham)tf| 
L« ift^tSi^^H-S, 0. 5mM ;^7i'J>^ltS100mM? 
XVlt b U -7Aif Ip H 5 . 0 [Wood & DeLuca, (1987) 
Anal Biochem 161 5 0 1 - 5 0 7 'v-y ) L t , i 3 O- 
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Lit. 125/!lor7t-fiII(20mM L 'J y y , 1 m M MgSO (l 
0. 1 m M EDTA, 3 3. 3mM D T T , 0. 2 7 m M ffij g A , 0. 4 
7mM ;^7i'jy > 0. 5 3 m M ATPftV'l-2ii 1 ©Mfl) &ffll>, 2 
5 a Ct\ in vitro;l-y7i5-t'T7t^S 



lit. /LWil*P Hli7 . 8 T" J> BioOrbit 12 

DNAO##IWft?^M^I#:&ffItl l /tfet, Ki rondel (19 
89) Biochem. J. 259, 4 2 1 -4 2 6^-y«JSC|iT, 0 
. UMiiyttL^ApHG. 0*0. 8M hFn^y/LT^y, 1 m M 
EDTAJIU, 6 5 °C T 2 B# Pal. 1 u cSfif Jitf75^ S HJMlit. 

IJg: Lt75X=^G6 0 DNA/l/-b'Nick*5A (Ph 
armac i a) itKfiL, RM\ E. c o 1 i BL21 ( D E 3 ) fcS 
fl»Lt„ 

^ ^ 7 x 5 - -if a tt & * § ffl *i » m ft * a * <n s jg 2 0 # p H i >r y * * ^ 

-M. S W *£ tt £ il £ t T , » il R £ il tt L „ S i gma^^fcSi 
^ ^ 7 x 7 - * £ ffl ^ j| $ T (4 . £ vS £ ft £ *> . ii^ Prome gallf 

ff ffi t= ft m i tz „ mm^itmmx\±. m m m m m * 5 0 u 1 <n m mm a aj ft x (± 

. T >y -fe >f ft Jt , a * CO B# (U t « & JK 15 EfJ L , 7JC _h X" <v 



& flt S§ ft . PPW204, pPW116*(f'pPW304i^Oll'y7i7- 
•fe' <7) ffl M 6<J % S ^ )V it . E . col i B L 2 1 ( D E 3 ) T1J 0 . 1 : 0 . 
5 : 1 . 0 Tfo I , L B (f 3 7 °C T" O D 6 0 0 * ! 0 . 3 lZ% & & T MM £ MM 

$ # , & ^ ? . i PTGtiosi^. 4 b# p B i m m & m m £ # ^ & . » m & ft & iw 

IL, IV v 7 * 7 - -fe* tt £ il glfco 



it i : m m m 1 t m ^ tz % m m m m o u at v - a m ^ m & 
< t m ) sffi*S3 k y 

p P W 3 0 4 AAGGAG ATATACAT ATG* CGT AGA ATT CAA ATG 
p P W 1 1 6 AGGA AA CAGG-A TCCA ATG* 
p P W 2 0 4 AGGA AACAGCAA ATG* 

T CO 7° n f- a }V % m ^ . 9 5 V it * SI (JO T 5 7 18 t ^ & S t # g & SB 

fttSMW^sgMisufcHitLfc. ^ ? 5 y m a> & >; >- > ^ « n m ^ n (± * - 

A v a I m H ft ft £ # ft t , « ^ T IS §P ft £ ffi « t~ £ <0 T\ i-^t'j^; 

> * f- k t: % $ s m f s & a v m tR * u 3" 7 ? > # 

35 ft # M 6<J H $ IE m m % r n h a >v : 

WRLtt? ? * $ v * v y > m<?>W9{ / 9zt&$tmm%* v * z 9 v * 1- v ■. 5 

' — CATCCCCCTTGGGTGTAATCAG— 3 ' ( Ti J # Lt Tli^giE ( SXV'yf ) Jl 
S T h h ] T" S tt ■ 7--'JV^tS. ^IfSDNAl^^S, IfeL, - & 
0J PI ft £ ft £ A v a I T" M it -t I „ 

Bio-Rad Gene Pulser 2-89S£fflU, *fflfl&. 
HE. coli BMH71-18^M^MSffl)l^«^eK«&^*t^„iR 
» L ft SB M t . L t 7 7 ^ ; FSW17 5 X 5 K £ ^ tf W m il £ 

T 7 7, 5 F T - /!✓ t £ f§ . A v a I t i l> H & 0J S ^ & H * L T , E . col 
i JM 1 0 9JHCiSiKIL!t. i^«M£SfKt§ffi(LB5S^+50 
// g / m 1 7>h"yy>) itll, ? o-y S K D N A 5 || L 

, AvaiasiifiBXiBlfLT?n-ycox?ij--y/Jffi 1 fc. ^ 1* 

il <7) t i> , BirnboimSy'Doly(1979)Nucleic A 
cids Research 7, 1 5 1 3^-y»7/^ l J»$JS^T75 
FDNA^SLt. « « £ 7° 



Ofa/Ki, Clontech Laboratories Inc ( U S ) A, 



*?n/|f K 1 600-1 t LX MJtZtlX ^ & . Tr ans f o rme r ET 

Pharmacia p D R 5 4 0 fc , X h o IPfi^iil ^ ilt p G E M - 1 
uci'^BamHI/Sst I 7 5 V b i *>^1# ? ilfc P P W 1 1 6» 
$IfttUpPW60 1 a « 0J PIS if EI £ 12 4 ^ -f , ± IE « <t 0 t= , C 1 on 
techO^^t^-oT, ffiA^lltf 4IP h o t i nusOl u cigf ^ 
, H 3S § ft ? V ;<? ? S CO T 5 7 It IE 50 # E m # ^ 2 t S § ft T ^ £ it 5 t 3 5 
4 T" 'J ^ > t,Z B& ^ $ ft X IE £ij § -f- 1 ( 1 0 6 3 - 1 0 6 5 li A A G t fi J 

) £ ^ § ft x \ ie m iz ie & -r h x ~> \z m e # m w ^ t& ie a ^ & £ n ft t ^ . 

E . col i {z H U T ± IB « i 3 HZ ft M 5 ft it ^ ? ? - * « # 25 ^ R If fflc ^ ( 
BP *> . **BJ3«) 1 uclfif |;J;- 5 tiS§jif l ;l^»il'y7x7-^«lS 
5E £ 8B 5E L . *S S £ 0 5 - m 8 "f . 



5 0 m M 'Jy|^y)iIfIpH7. 8, 1 m M EDTA, 0. 2 % ( w 
/ v ) B S A , 1 m M DTTSll'l 0% SJlryt-^ifi, 43. 5 °C "T" 5 
0iig/ml«;^7i7-t*Sft»ti" (^iiRi) « Jt ti . HT»i5 5: 

b# t- i'j it -t h m s 5 0 % is it ^ ^ -t . 

t 1 / 2 

PPW60 1 ( 3 5 4 = ?j^;>|) : 5 # T? SI 3i 

pPW6 0 1aK ( 3 5 4 = 'J^>) : $J 3 0 # T SJ 31 

_hfaSctt3Ep^HJ^3&»=5r«t -5 tc. 3 5 4 5 Vl^ 'J y ytiitl, t , ^ 

y7x7-*'»lfStt* i *4< t U 3 . 5%l:Ti^tS;i:i s fc4'5. 
jftM3 :;^7i?-^g|Sgtt 

E . col i Cii^tllMl tlEiotwtHHWtStf ILt^7^- 
+ «*JgBj?Wflil«3 5 4(i^S^StSlEt^ SDM^f 1 u cMfc^-tzk Of 

a $ ft tz % < <n >v y 7 a 7 - -tf <o * s sg tt ^ ii sg t . g«n ot^77?i 
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P r o m e g a j§ M & Jg + 4 0 °C T" t 1 ' 2 « it « * 'if ^ , W T <Ti X 3 % t 1 / 2 
( # ) ^ & H £ f# : 



t 1 / 2 



PPW6 


0 


1 


aK 


(3 


5 4 




m 3^-?m 


pPW6 


0 


1 


aR 


(3 


5 4 


= 7;Mr->) : 


$J 1 3 


P PW6 


0 


1 


aL 


(3 


5 4 


= D^>» : 


n& i o fr-zmm 


pPW6 


0 


1 


a I 


(3 


5 4 


= -fVD^») : 


m 1 0 fr-ZMM 


pPW6 


0 


1 


aN 


(3 


5 4 


=7X^7^>) : 


mi Qft-zmm 


P PW6 


0 


1 


aV 


(3 


5 4 


= ;1U» : 




pPW6 


0 


1 


aW 


(3 


5 4 


= h'jrh77>) : 




pPW6 


0 


1 


a A 


(3 


5 4 


= T^->) : 


me. 5fr-c$m 


P PW6 


0 


1 


aY 


(3 


5 4 


= ?-P>») : 


me. 5ftx-$m 


pPW6 


0 


1 


aM 


(3 


5 4 


= * : 


ms. 5&r$m 


pPW6 


0 


1 


aF 


(3 


5 4 






pPW6 


0 


1 


aH 


(3 


5 4 


= bX?^» : 




P PW6 


0 


1 


aT 


(3 


5 4 


= hU^-» : 




pPW6 


0 


1 


aQ 


(3 


5 4 


= ^;l/^» : 


ffi4. 5ftTf$m 


pPW6 


0 


1 


aC 


(3 


5 4 


= isZ.T4>) : 




pPW6 


0 


1 


a S 


(3 


5 4 


= : 


m3. 5&-e$m 


pPW6 


0 


1 


aE 


(3 


54 


= y)V?*>ffl : 


m i frumm 


pPW6 


0 


1 


aD 


(3 


5 4 


= TZ/^¥>M) : 




PPW6 


0 


1 


aP 


(3 


5 4 


= 7D'J>) : 


m i fr-emm 


pPW6 


0 


1 


aG 


(3 


5 4 


= yiJJ/» : 


m< i fr^mm 



lttH4 : 3 7'CSlfgflt«;^7i7-^«$£tt 

P PW60 1K'Jyy^gfl)l'y7i7-t' (86ng/ml ) , ffl & £ IF 
tl;^7i5-k' ( 5 5 0 n g / m 1 ) Stf'Ji*i/l-y 7i (S i gm 

a ) (62. 

5 n g / m 1 ) £ , 1% BSA, ffiffffltltO. 0 2 % 7 y F J ttf P H 7 
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. 7 5HEPESliSt3 7-Ct4Hijy^^-Ht. S W ffi £ ii 5e 
fl> i>6 t . D - /l- y 7 x 'J y 1 1 1 1 ngf)/l/y7i7-t*?:j)lli. 1 1 # S £ 
0 « IS * 77 ^ y MS * IB li t . 

3 7 *c 1 2 ts , g a T" i oBra-fv^A^-bLfc&cojasiStttra-rsiig 

3 7 °C T 2 5# Tsl 'ik : 

E354K^I$S;ky7i7-t' 8 ^ffi ft 7 0 % 

Sigma^^;1^^7x5--tr' 8 S *S ft 1 8 % 

IST'lOaft: 

E 3 5 4 K^S$|*y7i7-^' 8 S }£ tt 8 5 % 

Sigma^/k^xt?-^' S S *S 7 1 % 

Silt fflj 5 : 3 5 4 K : 2 1 5 Lli^^S!j|frg)#S5t>- 

tietWi: 5 P P W 6 0 1 a E 3 5 4 KJI, i il £ , BE ?! # 
^7 4 CO 'J 3" 3? ? P ?T f- F . 5' -GAAT CTGACGCAGAG AGTT CT ATGCGG-3 ' C T H & # 



^ffl^T^MSM^iEBT:^, P PW601a Photinus pyral 
i s^y7x7-t'» 3 54 V is y : 2 1 5 n ^ y V Zl^if Ift J #1 L 
o»^ffi«*tLTlmM EDTA, 0. 2%(w/v)BSA„ 1 m M DT 
T 1 0 %tfcMT > i - V 1, ^ p li 7 . 8'JyllfiHffli\ SIM2 

i^4tiEt«±7tLt. m m m 1 1 is a co t co t m m co -a m t j o e . c o 

1 i * T * S § ■£ T # t *l it ;P ^ 7 x y - -tr CO D N A E m i* te & V Si 3c 5e tt CO ii 
SCt 0 ^ co 5g ?* ^ H #; £ « fg L „ 

^111*^43. 5 °C T (± „ 32jHSICitSSS«I*li5%* S T h 
itWtifL, 4 7'Ctli, t 1 ' 2 Ii K 3 8^tfcoit„ 5 0 °C T" fi , ZI^S 

^ H ft «: , i 6 # ra co >f y * A < - 3 y ft t 1 5 % CO it & ffi » L T ^ a . c: 
CO & vS -r X b CO m H £ 0 1 2t/57tSt. 
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mm me ■. >v y ? x ? - <n m m 
mmz.m£.wxi±m?&&m}H'y x^-vx^m-thE . coii jmio 

9 mM£ , 50^g/ml«rytyijy^tlLuri a Broth (LB 
) * 3 0 °C T" fi 51 $ ■£ . II St 14 iM 51 II <9 m HZ I P T G ( 1 m M ) |l±0ISf § 
■fr !t . tf> HU « # it II iZ $1 SS 2" JR 8 L , 5 0 m M K 



CI. 1 m M yf^M/^f 1. 2mM 7i-/Mf /|/X/^-/l/7^ 

^'J F (PMSF) StflmM E D T A J #tf 5 0 mM T- "J X - H C 1 pH 
8. 0 (IffIA) tSIILft. MSE soniprep 1 5 0fIMi 

m ( m m ■■ i 4 J* ) # T- w m s- « * l , so is ;§ jb m * 3 0 , 0 0 0 x g ? 3 0 # 

Ili'Lfc. & U T" . ffi fi ffi ft SO ± if & ffi IS T y * - ? A T # ■ t . 3 5-55 

0. 5mM DTTHtf 5 OmM F'JX-HC 1 P H8. 0 (gffiSB) 
nTICUPharmac i a PD 1 0777A£ffl^Tftittft£BJSL. 
KS»m«Pharmacia Mono QT-tfV^C&tf^AtjEMt.jgft 
iSB^0^5 0 0 mM«IlS)|£ONaC 1 £ ffl \^ git 31 4 m l/^T"2m 1 <7)H 

* t t x m m t ^ „ ;i-y7x5-^'Stt(?)b"-?i^jiiL 1 * ii ffi # -r s 

i£> t . 0. 5mM DTTM'l 2% (v/v) ^'J-tn-/^#tf 2 5 mM U 
>ltb^All| P H7. 5 £ Jg jff L . 
H ft ffll 7 : ftijl-y7x7-^'g)i^}5 



5£ ffi M 6 [z f E 8 SO i 3 t . )V is y x. ? - -tr O to II M * EH ft & # tf x ./ ^. y Y )V 
7^J?«Lft. illt^y7x7-t'lli(50/ 1 g/ml ) £ . 10% 
MSlTyt-^A, 1 m M yft H/O-fSWO. 2 %^^JflL»T/L- 
7" = y (BSA) Htf50mM U y |g 77 <J V A Sf ?« P H 7 . 8 5 J 1 
lc £ tt IS M ^ > ^ A ^ - b L t 5 IS S B# ThI tf JJH 

EJtS L T * / 7j< * T ft Si I . £ S m S tt £ a II iS tt <0 H # » t LttHLt. 

4 2 - 5 0 °C 0) i& JK tg ffl iz h iz -5 T » 3c £ tt W m m + T- « £ O ^ « ffl £ ii £ 



7h««U;. & ^ X . t i / 2 ( jf ) »§SMi«l/K(;SLT707h 

l £ . f Lu*}Sf i^lt, E 3 5 4 K^itsfta;»iB«iaati^£ 

ttJ2-Cl#Jt^CSL, A2 1 5L^i^gftli5-Cl#Jt, Z fi S§ I* 
$I»E 3 5 4 K + A2 1 5Lf±6°C±#£-fe!:§ 0 & # fi , r:S^f*3EH*CDff 

1IM8 : E. co 1 i CfeUTgtllli^y?^-^!:^^?!!^^; 
E . c o 1 i J M 1 0 9 « M tZ H ft h )V v 7 x y - -fef CO II ig £ ?« ft t§ ft + 3 

ists^t^wnLt. inn. mmim^m. E 3 5 4 K + A215L: 

fi^l*^Ilft&y'E3 5 4 K»^SftCo^T > 6 0 0 n m t'tg^ f § 3t?«S 
\z M L X )V 7 x y - -tf ?g tt £ T n -y f < V 7' L tz IS co _h IE ft ffl * ^ 5 7 X ^ I 

)V is 7 x y - -tf <7) ft £ if ^ t # l> ,1 £ ft h & 0 

jft«9 : 3 7 °C t CD ^ M ^ y 7 x y - -tf eg gr jg ft jrf -f h M ff % cp ft ffl 

1% BSA&y'O. 02% 7y'FHtlHEPESpH7. 7 5lil>ti, 
A2 1 5L, E354K, E 3 5 4 K + A2 1 5L, iliS41SU'S i g m 
a^>-7x5-^'^ix^'ixCDl Ong/m 1 }§ ffi £ IS K L, , 3 7°CT<50SSK£tt 
£ , 2 m M EDTASI/2mM D T T £ ?|i JlJ L N - ft |& tj fc Jt ig L £ 0 IS H 

&iai4&y : 'iai5t^-r 0 is is s «: . A2 i 5 lsi;e 3 54k«3 7'ct© 
ffl 

ilM 1 0 : D-^^7xy>co^^^j:oii^L^^cofei%(cMt-g>rsy^ 



g 81 co I g g 

d - v 7 x y y % m * 01 3 1 1 a » co m * co * % t% ^ ^ 7 x 5 - -tf t- is it 1 /> 



t % iz n it i tz it <r> ; & m it m £ t . is is ^ *s r 5 y k « m m ^ n t j -> t ^ ^ ■t 

Sifcfc3B.II.Lfc. ^}£Lfc}£^}£j|(2, Mif4I (E 3 5 4) fc E 3 5 4 
Ktt'H5 nm«^f E 3 5 4 K t E 3 5 4 I t tlifi 1 5 nm«gft 

!ftlfi«iE. co 1 i I4iliD-;Py7i 'jy^ffSTtf ife«^36 
^t. D-^i/7i'J>'Jjiliit|^«#5SMSME. col i t i I. H 3t ft 



E 


3 


5 


4 G 




E 


3 


5 


4 N 




E 


3 


5 


4 A 


life 


E 


3 


5 


4 V 




E 


3 


5 


4 M 




E 


3 


5 


4 F 




E 


3 


5 


4 L 




E 


3 


5 


4 Y 




E 


3 


5 


4 S 





E 3 5 4 C fifi 
E 3 5 4 K 

E 3 5 4 Q itSfe 

E354W K Hi-fi 

E 3 5 4 T STK-fe 

E 3 5 4 P fife 

E354R I? flft 

E 3 5 4 H fife 

E 3 5 4 N gfi 

E 3 5 4 I j^fe . 
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CAAATGGAAG ACGCCAAAAA CATAAAGAAA GGCCCGGCGC CATTCTATCC TCTAGAGGAT 60 

GGAACCGCTG GAGAGCAACT GCATAAGGCT ATGAAGAGAT ACGCCCTGGT TCCTGGAACA 120 

ATTGCTTTTA CAGATGCACA TATCGAGGTG MCATCACGT ACGCGGAATA CTTCGAAATG 180 

TCCGTTCGGT TGGCAGAAGC TATGAAACGA TATGGGCTGA ATACAAATCA CAGAATCGTC 2k0 

GTATGCAGTG AAAACTCTCT TCAATTCTTT ATGCCGGTGT TGGGCGCGTT AnTATCGGA 300 

GTTGCAGTTG CGCCCGCGAA CCACATTTAT AATGAACGTG AATTGCTCAA CAGTATGAAC 3 60 
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ATTTCGCAGC CTACCGTAGT GTTTGTTTCC AAAAAGGGGT TGCAAAAAAT TTTGAACGTG 420 

CAAAAAAAAT TACCAATAAT CCAGAAAATT ATTATCATGG ATTCTAAAAC GGATTACCAG 4B0 

GGATTTCAGT CGATGTACAC GTTCGTCACA TCTCATCTAC CTCCCGGTTT TAATGAATAC 5^0 

GATTTTGTAC CAGAGTCCTT TGATCGTGAC AAAACAATTG CACTGATAAT GAATTCCTCT 600 

GOATCTACTG GGTTACCTAA GGGTGTGGCC CTTCCGCATA GAACTGCCTG CGTCAGATTC 660 

TCGCATGCCA GAGATCCTAT TTTTGGCAAT CAMTCATTC CGGATACTGC GATTTTAAGT 720 

GTTGTTCCAT TCCATCACQG mTGGMTG TTTACTACAC TCGGATATTT GATATGTGGA 780 

TTTCGAGTCG TCTTAATGTA TAGATTTGAA GAAGAGCTGT TTTTACGATC CCTTCAGGAT 840 

TACAAAATTC AAAGTGCGTT GCTAGTACCA ACCCTATTTT CATTCTTCGC CAAAAGCACT 900 

CTGATTGACA AATACGATTT ATCTAATTTA CACGAAATTG CTTCTGGGGG CGCACCTCTT 960 

TCGAAAGAAG TCGGGGAAGC GGTTGCAAAA CGCTTCCATC TTCCAGGGAT ACGACAAGGA 1020 

TATGGGCTCA CTGAGACTAC ATCAGCTATT CTGATTACAC CCNKKGGGGA TGATAAACCG 1080 

GGCGCGGTCG GTAAAGTTGT TCCATTTTTT GAAGCGAAGG TTGTGGATCT GGATACCGGG 1140 

AAAACGCTGG GCGTTAATCA GAGAGGCGAA TTATGTGTCA GAGGACCTAT GATTATGTCC 1200 

GGTTATGTAA ACAATCCGGA AGCGACCAAC GCCTTGATTG ACAAGGATGG ATGGCTACAT 1260 

TCTGGAGACA TAGCTTACTG GGACGAAGAC GAACACTTCT TCATAGTTGA CCGCTTGAAG 1320 

TCTTTAATTA AATACAAAGG ATATCAGGTG GCCCCCGCTG AATTGGAATC GATATTGTTA 1380 

CAACACCCCA ACATCTTCGA CGCGGGCGTG GCAGGTCTTC CCGACGATGA CGCCGGTGAA 14*0 

CTTCCCGCCG CCGTTGTTGT TTTGGAGCAC GGAAAGACGA TGACGGAAAA AGAGATCGTG 1500 

GATTACGTCG CCAGTCAAGT AACAACCGCG AAAAAGTTGC GCGGAGGAGT TGTGTITGTG 1560 

GACGAAGTAC CGAAAGGTCT TACCGGAAAA CTCGACGCAA GAAAAATCAG AGAGATCCTC 1620 

ATAAAGGCCA AGAAGGGCGG AAAGTCCAAA TTGTAAAATG TAACTGTATT CAGCGATGAC 1680 

OAAATTCTTA GCTATTGTAA TCCTCCGAGG CCTCGAGGTC GA 1722 
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Met Glu Asp Ala Lys Asn lie Lys Lys Gly Pro Ala Pro Phe Tyr Pro 
1 5 10 15 

Leu Glu Asp Gly Thr Ala Gly Glu Gin Leu His Lys Ala Met Lys Arg 
20 25 30 

Tyr Ala Leu Val Pro Gly Thr lie Ala Phe Thr Asp Ala His lie Glu 
35 40 45 

Val Asn He Thr Tyr Ala Glu Tyr Phe Glu Met Ser Val Arg Leu Ala 
50 55 60 

Glu Ala Met Lys Arg Tyr Gly Leu Asn Thr Asn His Arg He Val Val 
65 70 75 80 

Cys Ser Glu Asn Ser Leu Gin Phe Phe Met Pro Val Leu Gly Ala Leu 
85 90 95 
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Phe lie Gly Val Ala Val Ala Pro Ala Asn Asp He Tyr Asn Glu Arg 
100 105 HO 

Glu Leu Leu Asn Ser Met Asn He Ser Gin Pro Thr Val Val Phe Val 
115 120 125 

Ser Lys Lys Gly Leu Gin Lys He Leu Asn Val Gin Lys Lys Leu Pro 
130 135 140 

lie He Gin Lys He He He Met Asp Ser Lye Thr Asp Tyr Gin Gly 
1^5 150 155 160 

Phe Gin Ser Met Tyr Thr Phe Val Thr Ser His Leu Pro Pro Gly Phe 
165 170 175 

Asn Glu Tyr Asp Phe Val Pro Glu Ser Phe Asp Arg Asp Lys Thr He 
180 185 190 

Ala Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 
195 200 205 

Ala Leu Pro His Arg Thr Ala Cys Val Arg Phe Ser His Ala Arg Asp 
210 215 220 

Pro He Phe Gly Asn Gin He He Pro Asp Thr Ala lis Leu Ser Val 
225 230 235 2H0 

Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu Gly Tyr Leu 
245 250 255 

He Cys Gly Phe Arg Val Val Leu Met Tyr Arg Phe Glu Glu Glu Leu 
260 265 270 

Phe Leu Arg Ser Leu Gin Asp Tyr Lys He Gin Ser Ala Leu Leu Val 
275 280 285 

Pro Thr Leu Phe Ser Phe Phe Ala Lys Ser Thr Leu He Asp Lys Tyr 
290 295 300 

Asp Leu Ser Asn Leu His Glu He Ala Ser Gly Gly Ala Pro Leu Ser 
305 310 315 320 

Lys Glu Val Gly Glu Ala Val Ala Lys Arg Phe His Leu Pro Gly He 
325 330 335 

Arg Gin Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala He Leu He Thr 
3t0 3^5 350 

Pro Xaa Gly Asp Asp Lys Pro Gly Ala Val Gly Lys Val Val Pro Phe 
355 360 365 
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Phe Glu Ala Lys Val Val Asp Leu Asp Thr Gly Lys Thr Leu Gly Val 
370 375 380 

Asn Gin Arg Gly Glu Leu Cys Val Arg Gly Pro Met lie Met Ser Gly 
385 390 395 400 

Tyr Val Asn Asn Pro Glu Ala Thr Asn Ala Leu lie Asp Lys Asp Gly 
405 410 415 



Trp Leu His Ser Gly Asp lie Ala Tyr Trp Asp Glu Asp Glu His Phe 
120 425 430 

Phe lie Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 
435 440 445 

Val Ala Pro Ala Glu Leu Glu Ser He Leu Leu Gin His Pro Asn He 
450 455 460 

Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly Glu Leu 465 



Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met Thr Glu Lys 
485 490 495 

Glu lie Val Asp Tyr Val Ala Ser Gin Val Thr Thr Ala Lys Lys Leu 
500 505 510 

Arg Gly Gly Val Val Phe Val Asp Glu Val Pro Lys Gly Leu Thr Gly 
515 520 525 

Lys Leu Asp Ala Arg Lys He Arg Glu He Leu He Lys Ale Lys Lys 
530 535 540 

Gly Gly Lys Ser Lys Leu 



470 



475 



545 



550 
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BB7U#^ : 3 

IH m O S £ : 2 2 

IB 511 © M : & g 

^P^ - : ^ $ 

E^fflll : G e n o m i c DNA 

/W # * ^ -r # ;p : no 

mm 

^t)£:Ph-otirius pyralis 
IB (D ft m 

ItiSlSitfSt : m i c s - . difference 

CATCCCCCTT GGOTGTAATC AG 2 _ 

m m <D & $ : 2 7 

IB ?'J (D m : ^ & 

m<DWi : 

h # D i? - : ^FB| 
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EFJffliS: Genomic D N A 
a -f *° -fe t 1 4 ;i/ : NO 

41^ : P h o t i nu s pyralis 

la mvmm 

# $t £ ^ "T IB ^ : mi c s _d ifference 

mm 

GAATCTGACG CAGAGAGTTC TATGCGG 27 

IE3*J#^ : 5 

IS M © ft * : 5 5 0 

m n (D m : r % ; m 
nam : 

h # n "j; - : ^ bj 

la 5>j © ffi & : * > h 9 m 

j\ A -fe ^ <f A ;v : NO 

£425£:Photinus pyralis 

ih © ft m 
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Met Glu Asp Ala Lys Asn lie Lys Lye Gly Pro Ala Pro Phe Tyr Pro 
15 10 15 

Leu Glu Asp Gly Thr Ala Gly Glu Gin Leu His Lys Ala Met Lys Arg 
20 25 30 

Tyr Ala Leu Val Pro Gly Thr lie Ala Phe Thr Asp Ala His lie Glu 
35 40 45 

Val Asn He Thr Tyr Ala Glu Tyr Phe Glu Met Ser Val Arg Leu Ala 
50 55 60 

Glu Ala Met Lys Arg Tyr Gly Leu Asn Thr Asn His Arg He Val Val 
65 70 75 80 

Cys Ser Glu Asn Ser Leu Gin Phe Phe Met Pro Val Leu Gly Ala Leu 
85 90 95 

Phe He Gly Val Ala Val Ala Pro Ala Asn Asp He Tyr Asn Glu Arg 
100 105 HO 

Glu Leu Leu Asn Ser Met Asn He Ser Gin Pro Thr Val Val Phe Val 
115 120 125 

Ser Lys Lys Gly Leu Gin Lys He Leu Asn Val Gin Lys Lys Leu Pro 
130 135 140 

He He Gin Lys He He He Met Asp Ser Lys Thr Asp Tyr Gin Gly 
145 150 155 160 
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Phe Gin Ser Met Tyr Thr Phe Val Thr Ser His Leu Pre Pro Gly Phe 
165 170 175 

Asn Glu Tyr Asp Phe Val Pro Glu Ser Phe Asp Arg Asp Lys Thr lie 
180 185 190 

Ala Leu He Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Vol 
195 200 205 

Ala Leu Pro His Arg Thr Leu Cys Val Arg Phe Ser His Ala Arg Asp 
210 215 220 

Pro He Phe Gly Asn Gin He He Pro Asp Thr Ala He Leu Ser Val 
225 230 235 240 

Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu Gly Tyr Leu 
215 250 255 

He Cys Gly Phe Arg Val Val Leu Met Tyr Arg Phe Glu Glu Glu Leu 
260 265 270 

Phe Leu Arg Ser Leu Gin Asp Tyr Lys He Gin Ser Ala Leu Leu Val 
275 280 285 

Pro Thr Leu Phe Ser Phe Phe Ala Lys Ser Thr Leu lie Asp Lys Tyr 
290 295 300 

Asp Leu Ser Asn Leu His Glu He Ala Ser Gly Gly Ala Pro Leu Ser 
305 310 315 320 

Lys Glu Val Gly Glu Ala Val Ala Lys Arg Phe His Leu Pro Gly He 

325 330 335 

Arg Gin Gly Tyr Gly Leu Thr Glu Thr Thr Ser Ala He Leu He Thr 
340 3^5 350 

Pro Xaa Gly Asp Asp Lys Pro Gly Ala Val Gly Lys Val Val Pro Phe 
355 360 365 

Phe Glu Ala Lys Val Val Asp Leu Asp Thr Gly Lys Thr Leu Gly Val 
370 375 380 

Asn Gin Arg Gly Glu Leu Cys Val Arg Gly Pro Met He Met Ser Gly 
385 390 395 400 

Tyr Val Asn Asn Pro Glu Ala Thr Asn Ala Leu He Asp Lys Asp Gly 
1*05 410 415 

Trp Leu His Ser Gly Asp He Ala Tyr Trp Asp Glu Asp Glu His Phe 
420 425 430 

Phe He Val Asp Arg Leu Lys Ser Leu He Lys Tyr Lys Gly Tyr Gin 
435 440 445 

Val Ala Pro Ala Glu Leu Glu Ser He Leu Leu Gin His Pro Asn He 
450 455 ^60 
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Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly Glu Leu 
465 470 475 480 

Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met Thr Glu Lys 
485 490 495 

Glu He Val Asp Tyr Val Ala Ser Gin Val Thr Thr Ala Lys Lys Leu 
500 505 510 

Arg Gly Gly Val Val Phe Val Asp Glu Val Pro Lys Gly Leu Thr Gly 
515 520 525 

Lys Leu Asp Ala Arg Lys He Arg Glu He Leu He Lys Ala Lys Lys 
530 535 540 

Qly Gly Lys Ser Lys Leu 
545 550 
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Fig.2. 
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Fig.3. 
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GO IN 33/50 9282 - 4 B C12N 5/00 
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C12R 1:19) 
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